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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the effects of 
a remaining strain of a piezoelectric film by specifying 
the width of the grain boundary of the piezoelectric film, 
and eliminating the presence of foreign substances after 
polarizing an element thereof to form a discontinuous 
layer with the crystal grain boundary which is not 
continuous to the orientation of adjacent crystal grains. 
SOLUTION: None or little foreign substrate exists even 
after polarizing a piezoelectric film element at the grain 
boundary of crystals of a piezoelectric film 15, also the 
grain boundary width is 5 nm or less, it is a 
discontinuous layer with the crystal grain boundary 
which is not continuous to the orientation of adjacent 
crystal grains. Such a structure is suitably attained even 
in the gel-sol method, utilizing the MOD process for 
manufacturing the piezoelectric film 15. This 
manufacturing method is for preparing an inorg. oxide by 
suppressing the hydrolysis of a metal alkoxide/acetate, 
using alkanolamine or acetylacetone, etc., and heating 
and baking a stably dispersed sol. 
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[0057] d. ^OjSLXS 

u zmskyimmz 4mn®Ltdk. nmc^yvr 

--;HSfc:J: 9 e>%Z>mz$£®-t&. 
[0058] UCIfVC, ( 1 0 0 ) JUi ( 0 0 1 ) ErSltfO 
E*fWnRSr»*-f*«^Ctt.- f-* >«r P ZT±t=H 

cSr$f>lc4l£lM0jI-r. 

[0059] zcD®nmii:mcoi£$kftt>tihmmmcD 

mmmi, gWjrPZTIl 5<0ffiU5£ifjf LT&B: 

a*ci:a*av\ aaw&iKia die ) tfe 

9 7 -y ?f*>M L«rviBWC*4 £ b * 5 »4 Lv^ 
[0060] CWKOJBLIBTtt, jfefcyB«LfcBU: 

[oo6i] zzx\ mmmz-mtzixtzmbii, m 
m^titzmmi.zTmmm^^m^co^^-r, *mm 
commzfazmmmzntztiz, pzth 5<^±§^ts 

commmbmsmz-mt^titimb^h. 

[0062] e . ^o77A>f hfitSAttflXS ( 7 r 

mz^ mixmdx-nt^mz^ m&i&meo 0-.1 2-0 

0-C. $^>tci?4L<«8 0 0-l ooo-ctoicffl-CT 

--/u^ft^. ^i£^r B i«. ^jsss^. <$ffl-r&*F<o 
0. i-5&ffflmmw&i<, 0. 5-2^ 

(i, 0. 1~10»S«* ! #SL<, 0. 5-3#fI£ 
5 0S5^+9 0 0JK1^, K^HS\+T-*XS?rft 
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[0063] itz, ^mkWffiaZ'li. ZCO^nyx*, 

vxmm- h<r>tfx- # h . m*wtct± . *-8wr« . 

6 0 0~8 0 0°CgJS^aST-T--;U5r^\ S$X& 
KT'H. 8 0 0-1 00 0'C<r>&mX'T--^fT0 . 
4fc* S6t=#4L<tt. JS-gfflrcU:. 600-7 5 
0*CSJK«Ofi«t'r--^SrffVV mxgKTH. 8 0 
0-9 5 0X:<0fflJKT-T--^Sr^T5 -I k * { T'# & . 
[0 0 64] J-jUtOHf^tioT, T»*«14±fc:. 
tt*O£ttJW*fr<>*4.ttfia«0. lAtmJbSO. 5 
«mtlf* ! l. 2^m«PZT)Wa£$ilS. id 
X\ *fi>tfP Z TtfteAffctcovvt-S-*. himizni 

[0065111 (CfeV^T . TSBmfii 1 4 C5ft#Jb(:: • 
t± ^ &#<7H- ? v A { *; ••/ 9 mz X -? x hx v> 
h . TflKftatt A8&C* 0 . 0 1M0. Sjumtfc 

?-£::kt±r9^a<FCCffl&T'&i>fctf>. &K&A 

»jwc § & t v ^ o w&frbfimx'h h . 

[0066] TUW&<?&mizBM<?>1-9 vigAS:7&£ 

L«k ^ k-r&k . r7ft«an*^-«fi^r7 

k$r£. TfyZ&blXtfL&thPZTm 

[oo67]03(i n^mmmizjir.xwzs.zfitiP 

T^ B B B Oig$^f6]tC?a^^|lT'i)0, ( 2 ) «PZT*t 

««»SJlT* 0 , P t S1SO±Ctt«W p z Ttf>tt A 
tfBfo £ itT V ^ h . f - * V tt A 1 4 A « , TflHESlS A 
1 4^?4#(;:®j£$*VCV>&. 
[ 00 68] J-?>&&£®.b LTPZT£i£J|$tf.i> 
fc. PZT«IWSf*-&TanttSOlSQR<oeAeftKB6 
i o C-tOttAtt****"*- 1, .a*. PtaillcOE 

ZTO«AS:eA<0SAffl*fil[<0lHiS:*t«r^ < 1 0 
o ) , (ooi) -n i6]<otttt*SAie-ri> -r k *^it£T'i> 

5. $t>ec. PZTOttAtJtiffl»OT«iMK»oT 

[0069] 05ti6#-f ;? V$r^L^TSPmS5±tc 
ff«*aW»PZT£aKLfc«*<0XHEJff»«f (XR 
D) <7)^-Y-h|2T-$>0. 06«&#7^vSt^j£L£: 
t^*&Of-v- hHTfc*. 05k@6 k SrSVXCitR 
■fhb. B>Vtf'?>£&!&L%^mzli. PZTI^E 

mt ( 1 1 1 ) mftfi^K**). ff^<*^at>i sop 



ZTO (100)X« (001) Eft#3$K$:r>t:*0 
l>|-£t> (111) Ei*lfc:»L-C£<$r*ifcfc:J:D» E 
tESSt 1 90pC/Nki§<$:6. £.IT\ E®8& 
ktt, (MA) EPSn 
®&2 5 0k v/c m<Ok ^iOffmSSmSr^-rtiOf?) 

[00703 SMC f-?yrt 5 &#(CrBj££fX*:PZT 

4> tCPZT«r4««<}i:»*LfcfcO*«i Aft; 35**1: . 
^^Sr^CLTPZT^BBSOTi-jt^A^L. f&?> 
PZTt SPZ TOttAttg'WS AW jft(c*;btf 

T«A4tr&. pzT®bPZTmt<omc»mvtf'j>> 

i>j-?>±.<7>p z To&Aft.fcfaifrTjj: ? ic$ijig-f & . 

[0071] $r*j. ff*i>-r*je»<o«©i. E9 , a 

1 oic*-r*yf-WN--cosA-mEtf14*^^3t. 

imm^m^H. nms i . trz. #rv>it 

<oe*^LkEpj|pm£EVi:*^ES^a (d 3 , )(ifi[ 
[0072] 

5=d 3 , ■V-(Yp ZI Asi)-(3L*/H*)-<(l-f S1 )/(1-^ MI )) 

[0073] t liEVftif h . 
[0074] e = <H2 /(3(l-f si )t L2)l • 5 

^$r^:-rt><7)T'J)*. ^-r*--^<7)^ B B B (grain 1 tg 
rain 2) k cO^cO^alfit^ (grain boundary) *%Hfl 
*3i*«©t L/i b d *> . ««.5 n m^XTX'h -> tz . SAS 

icOitlS^t: LTcOffiti, Sfc-fV '/U+tcP 
ZT 1 LT 1 0*;l/<7)5aM^7K2rSDi.jD*^ 

Sr^J-XhtJinaL. S.-^>7r-f 7-/l-r--;UiaSS-6 
5 0*CT'5t>, 7 0 0'CT-l7)-T-fi L -5T^L/l:. Z<T> 
i> Wtt&&mt - *«W»* t *je Lti b Z h , 7-1 

2 n m WJL^ilB £ ft o TV . 

[0075]$ <btc, 08W£Ei;#S)l£JtK09i: t 
X , 3|s9d»eiBC J: o T It feixfcff *fWIB k w^Ep 

I 0 0 7 6 ] 09 . 01 0(i» P^O^gl>-f^S:iSS 
fttt0T'i)l>. HI 0WMODro-b^.{CJ:-5T 

xm&izmmui'Ktfm-Lx^hzbtwfrh. »e 

lA-f^*<ffiT-ri.dktcJ:'?. *^<7)Em»:li)S^ff 
^!fttt(i, d 3 , tLhk^O, «*tf0tWtcJt®LT(a 
» 1 . 2fecOE.rn.V-? it^flffl "f * d k **arttk «r 
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*>. ^^w^m^mzm^x^hs^wm-^ -t%fr 

[00 77] *HSfieRltcJ:oT»4.^Em# 

SteL MmWfEVrvitktt-lzX^x&KnT&lElVr'-i? 
-yt,z±->tz. nil. Hi 2£*rffiv->K-;/ m^pz 
tss b s b t-$>s. nn. ni 2r*^»^tt. pzts 

p z Tt£juij£fc imzh&tfLnmMftx't) 

i.HHU. iWSflWcfifcbi^-VT* 1 ? . 012 
(i^HJ^Stc^iD&vN-^-yT-J)^. 01 2«n?- 
01 lco^^-vtcitSSLTHBtdHc^MUs^ 

[00 7 8] 01tcS^>TBtBB-rSi:. 02 ( b ) col 
SSHTLfctt (c)t=*-*-ia(=#?W4. £«0IST 

(b)(:^tlgr#^PZTIi 5±tC. 
tiot. JBUI**, 0. 05 — 0. 2jumW£cr>77j- 
-*-*»<->*4±aMHS 16 - 

[ 0 0 7 9 ] .TO «£ o lz LX . 0 1 C^-f J: 5 Srlimft 

[0080)01 3«. *%HCfli*E1Kfl«IMX?£' 
filft^fc LTtiWH UH V9 V*. y h^m^-y KtfO- 

[0081] mmv&msizfc&j y? i; x v huaim 

^■yVli. 01 3lZ7ji-tJ:d(,z, J V ? : &#>11 
^y'j3ylI2 1t, isV?ymm2 litc^fiS, 

s*ifc«att«2 2 1 . «n«2 2±<oBfaiaanc»iR's 

ftfcT»*82 3 t . TSBmflS2 3±T'J>oT . 4 
«*> 2 7 IcttJE Lfcttafc#jS3*ufcE«*SHI 2 4 

■J 3 y£fi 2 1 OTBKie* SitfcflS 2 <7)S1S 2 6 % 

tmtxniSLZtix^h. 

[0082] z<nA -J*, y h mm^-v Hti, 0^ 

Ltc^yPvmZitLXJ >-^g*')2 7(c^>^*i« 
#£^4. ZZX\ TS*ffi2 3fc_t»«*2 5 4:S-fl- 
LX. E^ft^2 4C^E$rEptD-f4i: . Ef*I2 4 
ifi'£3&LX4 >7ig&>2 7 (^ItaS.LX ^ V^tdETJ^riD 
£4. .KOE^KioT, 4 >-^^0^L^rV>yX/W^ 

C t *<T'# 4 . $ <^> Ktt, ±S5mfi&(iTgB^«}: 9 tiS 
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[0084] MEISfiiKfc LT „ f-* >£ffi 9 ±tf Tift 

*^>a*t«P B i:&9, Em#iWffitfc-£Mt-C£4i?>T-J> 
fttf, f-?>l;:K84>*i-f<$ffl£ix4. TSBmSSr 

[0085] £fc, Bia<7)M0Drn-feX{i N -fwtm. 
^®tfYJls?J\smtm%ht3iX\ %crM.cr>£zm±V)V 
y/V-mt IB] . M0Dro*;MC**»t4 V/KOfte 

[0086] A^wicti, y;w?s<9fcbf6ism<7)— otcr 

3 * ^ K ^MttBHBU . Y)m*X^~%ft®im Sr 
SO. ls!oT. Y)\stf)i'mzJLt > j\hy)\,*--yyV-'7 

<?m&JM$.X'0)— eott, y;P-**^fti:HtT»*. 

$-y;K7)jD7j<^ft?Wih^jfc LTfyffl-c**. 

[0087] 

[»»!BO»*]-ULhlHHUfcJ:3»c. *»i!BtJ:Wf. 

-Y V ^P±tti4Sr^§ < -f •& - 1 tfXZ h . 
[01 ] *»Wfcfffc4E*«*^«**S-ra*EI 

[02 ] E^mmm^wimjLm^-tmmmx-h 
[03] m?-^a^tc ± o xttis s fur p z T^ e <7)m 
[04 ] *oni£<7)m^imM¥KT'i>&. 

[05] fttt**V*»*LfcT»*SUtCff*f«iBI 
PZTtiaRLfc«^tf>xaigjff«W ( XRD ) «0f--v 
-h0Tj>4. 

[06] E^^>'S-^L ; 5rV->^<?)f-v-h0X'J> 
4. 

c 0 7 ] £ ^ t» btitzamimmnmmwf-Bism 

^ifith^X'hh. 

[08 ) *^OitSS09i: LXfttfLLtzE&timm<?>& 

&mmmkmx'&2>. 
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[H9i *mibiaMb?>mn*i'»iiu£*-&. 
[01 o] *%wtimmt<rm'%i>-r*-*iBJSiz- 

-r. 



[013] *?KH£ffi6£«fl&KS?*£l(HFi: LT 

»a5^Sr*-rBi®0T'S>&. 

[014] #!MHfcffii34E*tl*FraBAflia*S-*- 
ITWMBKtlioT. M*#l<W>KiiI£*-r. 

[015] -ttf^^BBSttWWCfcoT. PZTHiO 

[#^3491] 

11 y'j3 VSfi 

12 ^UavKflJH 
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1 5 



[01 ] 
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16 
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Ml 



(Q) 



(b) 
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